The aim of this study was to examine the health-protecting effects of feeling useful to others on symptoms of depression and sleep disturbance in the workplace, as well as its buffering effects on associations between stressful work environments and symptoms of depression and sleep disturbance. Methods: The subjects of this cross-sectional survey were 773 Japanese workers (response rate: 64.8%) of five organizations. Feelings of being useful to others were assessed with one simple question used in a previous study. Psychosocial work environment, sleep disturbance, and depressive symptoms were assessed using the Japanese versions of the Effort-Reward Imbalance Questionnaire, the Pittsburgh Sleep Quality Index, and the 28-item General Health Questionnaire, respectively. We tested for linear and interactive effects with hierarchical regression analyses. Results: Feeling useful to others was significantly (p<0.05) and negatively associated with scores of depression and sleep disturbance both in the univariate analyses and after adjusting for age in both genders. Significant (p<0.05) interactions showed that, in both genders, as the effort-reward balance worsened, symptoms of depression increased, but feeling useful to others buffered the associations. Conclusions: The results support the notion that feeling useful to others in both genders in the workplace has possible health-protecting effects. (J Occup Health 2010; 52: 287-293) 
Recently, workplaces in Japan have tended to become more competitive, and the workplace atmosphere has changed to become somewhat cold and inhuman 1) . We recently reported that workplace bullying and harassment have become growing issues in Japan 2) . However, it is not sufficient simply to indicate problems. We also need to suggest possible solutions. Warren Edward Buffett, a highly successful individual in a capitalistic, competitive society, stated that the definition of success in the life is to be loved by persons who want to be loved 3) . He seems to give priority to interpersonal relationships as a way of helping individuals win in competitive societies. If each worker acts usefully to his/her business friends or fellow workers, it would be difficult for workplace bullying and harassment to occur.
Feeling useful to others seems to play an important role in the mental and physical well-being of older adults. Longitudinal studies have shown that older adults who feel useless to others are more likely than those who feel useful to others to experience an increase in disability or to die [4] [5] [6] [7] . In a middle-aged community-living population, the stress-buffering effect on depressive symptoms of providing support was demonstrated for males, but not for females, indicating a gender difference 8) . However, whether feeling useful to others plays an important role in health in the workplace, has not yet been clarified.
In this study, we examined the health-protecting effects
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of feeling useful to others on symptoms of depression and sleep disturbance in the workplace, as well as its buffering effects on associations between stressful work environments and symptoms of depression and sleep disturbance. Stressful work environments were measured by the effort-reward imbalance model developed by Siegrist, who suggested that situations in which people believe that they have expended great effort but perceive themselves to have been minimally rewarded lead to states of emotional distress 9, 10) . Some of the relationships between effort-reward imbalance and health outcomes have been reported to be different depending on gender 11) . Thus, we analyzed the data for men and women separately.
Methods

Subjects
The subjects for this study were recruited from 1,192 workers of five organizations. We distributed selfadministered questionnaires between September 2007 and February 2008. About two weeks after the distribution, we collected completed questionnaires from 773 respondents (response rate: 64.8%). The purpose and procedures of this survey were explained to all participants, and written informed consent was obtained from all those included in the analysis. This study was approved by the ethics committee of the Okayama University Graduate School of Medicine, Dentistry, and Pharmaceutical Sciences.
Measures
The questionnaire collected information about age, gender, socioeconomic status, and lifestyle. Participants' feelings of being useful to others were assessed by a method used in a previous study, via ratings of how often they felt useful to family and friends 4) . Participants responded using a 4-point scale on which 1 signified never or less than 1 day per week, 2 signified 1-2 days per week, 3 signified 3-4 days per week, and 4 signified 5 or more days per week. Because the variable did not seem to be linear, we dichotomized the variable using median splits and coded it as follows: Participants with low feelings of usefulness to others were coded 0 and those with high feelings of usefulness to others were coded 1. We assessed the test-retest reliability of the scale after a 3-month interval and obtained a kappa coefficient 12) of 0.75 (n=48).
Stressful work environments were measured by the effort-reward imbalance model developed by Siegrist. He suggested that situations in which people believe that they have expended great effort but perceive themselves to have been minimally rewarded lead to states of emotional distress 9, 10) . We used the Japanese version of the EffortReward Imbalance Questionnaire (ERIQ), developed by Tsutsumi et al., which is comprised of two main scales, extrinsic effort and reward 13) . Extrinsic effort refers to the demanding aspects of the work environment (subjective evaluation of workload) 13) . Reward is constructed from three factors: financial remuneration, esteem, and career opportunities, including job security. A score for the effort-reward ratio was obtained by calculating the logarithmic-transformed ratio between extrinsic effort and reward as a continuous measure; higher scores indicated more stressful situations 13, 14) . Sleep disturbance was assessed with the Japanese version of the Pittsburgh Sleep Quality Index (PSQI), a self-administered questionnaire originally developed by Buysse and colleagues 15) . The PSQI has seven components (with scores of 0-3): sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction 15) . The sum of these seven component scores produces one global score for subjective sleep quality 15) . Higher scores indicate poorer sleep quality 15) . A Japanese version of the PSQI has been developed, and its reliability and validity have been confirmed 16, 17) . Depressive symptoms were assessed using the severe depression scale of the Japanese version of the 28-item General Health Questionnaire (GHQ-28), a selfadministered questionnaire originally developed by Goldberg and colleagues 18) . The GHQ-28 has several subscales, such as severe depression, somatic symptoms, anxiety and insomnia, and social dysfunction 18) . According to Goldberg's method, four response options (1, 2, 3, and 4) are scored (as 0, 0, 1, and 1, respectively), and total scores represent the sum of these scores for each participant 18) . Higher scores indicate greater psychological distress 18) . The Japanese version of the GHQ-28 was developed by the back-translation method, and its reliability and validity have been confirmed [19] [20] [21] .
Statistical analyses
Differences in continuous variables that met assumptions of normality were compared between men and women using unpaired t-tests. Continuous variables that did not meet assumptions of normality were compared using the Mann-Whitney U test. Dichotomous variables were compared using Fisher's exact test. Then, we calculated Pearson's correlation coefficients for continuous variables that met assumptions of normality or dichotomous variables. Spearman's correlation coefficients were calculated to identify correlations, which included continuous variables that did not meet assumptions of normality. Associations between feeling useful to others and symptoms of depression and sleep disturbance after adjusting for age were assessed with regression analyses. We tested for linear and interactive effects utilizing hierarchical regression analyses to examine the hypothesis that feeling useful to others functioned as an effect modifier in the relationships between effort-reward imbalance and symptoms of depression and sleep disturbance.
Step 1 involved entering the variables of age, effort-reward imbalance, and feeling useful to others in a multiple regression model with depression or sleep disturbance as the dependent variable.
Step 2 involved entering the product of the variables representing effort-reward imbalance and feeling useful to others. In accordance with Jaccard et al. 22) , the continuous variables used as independent variables were mean-centered and the dichotomous variables of feelings of usefulness to others (median splits) were coded (the participants with low feelings of usefulness to others were coded 0 and those with high feeling useful to others were coded 1) prior to the twoway interaction analysis. We also created graphical displays of the regression models based on the recommendations of Cohen et al. 23) to further examine the interaction. The regression lines and predicted values illustrating the significant interactions were constructed from the intercepts and the unstandardized regression coefficients. Scores were plotted at the mean, low (1 standard deviation below the mean), and high (1 standard deviation above the mean) values. All the p values were two-tailed, and p<0.05 was the threshold for significance. All statistical analyses were performed with SPSS 11.0J (SPSS Tokyo, Japan). Table 1 presents sample characteristics by gender. On average, the men were significantly older and had lower depression scores than the women. The men also gave significantly higher ERIQ reward scores than the women. Tables 2 and 3 show the correlation coefficients for the study variables for men and women, separately. Age was significantly correlated with scores of depression and some scores of the ERIQ among men. Among women, age was also significantly correlated with scores of feeling useful to others and depression. We therefore included age as a potential confounding variable in the regression models. Feeling useful to others was significantly and negatively correlated with scores of depression and sleep disturbance for both genders (Tables 2 and 3 ). The standardized regression coefficients for feeling useful to others in regression models that included the variables of age and feeling useful to others as independent variables, with depression as the dependent variable were -0.18 (p<0.001) and -0.26 (p<0.001) for men and women, respectively. The corresponding variables in regression models for scores of sleep disturbance were -0.19 (p<0.001) and -0.13 (p=0.011) for men and women, respectively. Table 4 presents the moderating effects of feeling useful to others on the relationships between effort-reward imbalance and depressive symptoms, using hierarchical multiple regression analyses. For both genders, the interactions of effort-reward imbalance and feeling useful to others significantly contributed to the regression models for scores of depression (Table 4) . Otherwise, no significant interactive effects of effort-reward imbalance and feeling useful to others on sleep disturbance were observed for either gender. The regression lines and predicted values illustrating the significant interactions show that, for both genders, as the level of the effort-reward balance worsened, depressive symptoms were exacerbated, but feeling useful to others buffered these associations (Fig. 1) . 
Results
Discussion
In the workplaces of this study, feeling useful to others was significantly and negatively associated with symptoms of depression and sleep disturbance both in the univariate analyses and after adjusting for age in both genders. Furthermore, feeling useful to others had buffering effects on the associations between effortreward imbalance and depressive symptoms in both genders. To the best of our knowledge, these are new findings.
The mechanism of the possible health-protecting effects of feeling useful to others may be the social support provided by reciprocity 24) . Even if social support is not provided by reciprocity, feeling useful to others can offer enhanced self-esteem to those who turn their position into a valuable asset to be shared with others 25) . If each worker acts usefully for his/her business friends or fellow workers, it may be difficult for workplace bullying and harassment to occur. Thus, the negative The dichotomous variable of feeling useful to others (median splits) were coded as follows: The participants with low feeling useful to others were coded 0 and those with high feeling useful to others were coded 1. Depressive symptoms were assessed using the severe depression score on the Japanese version of the 28-item General Health Questionnaire. Scores were plotted at the mean, low (1 standard deviation below the mean), and high (1 standard deviation above the mean) values. effects on health caused by workplace bullying and harassment [26] [27] [28] [29] [30] [31] [32] [33] might be avoided. This study has some limitations. Because this study used convenience sampling, the results may not be applicable to the entire workforce of Japan. However, because we investigated five organizations and obtained a response rate of over 60%, some generalizability can be expected. Owing to their depressive status, some of the workers did not participate in this study. Nevertheless, it is possible that such workers have extremely high stress work environments, low feelings of usefulness to others, and severe symptoms of depression and sleep disturbance, and their inclusion might have led to stronger associations among the variables than those found.
As for reliability of the measurement of feeling useful to others, internal consistency cannot be calculated with a single item. The test-retest reliability of the scale measuring the feeling of being useful to others was assessed at 3 mo with the kappa coefficient and emerged as 0.75. This figure could be good if we consider the possibility that the 3-month interval might have involved seasonal change.
As for multiple comparisons, this study potentially employed 2 (gender) × 2 (depression and sleep disturbance as the dependent variables) =4 interaction analyses. Some may argue that Bonferroni inequality should have been applied. However, the use of Bonferroni inequality is based on the assumption that all the tests are independent of each other. Scores of depression and sleep disturbance correlated with each other and the correlations found for men and those for women resembled each other. The application of Bonferroni inequality to these analyses might not be appropriate.
Because this study used a cross-sectional design, it was difficult to determine the causal nature of the relationships of feeling useful to others and effort-reward imbalance with symptoms of depression and sleep disturbance. Our results did not prove our hypothesis, but only supported it. Longitudinal research is necessary to clarify the causality. If the causality was proved, enhancing useful behaviors to others (e.g., rewarding useful behaviors to the other members in the workplace) might promote the mental health of workers.
